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PerCIMSPerCIMS Peroxy Radical Peroxy Radical
MeasurementMeasurement

HOHO22 and RO and RO22 are converted to H are converted to H22SOSO44 in the in the
instrument inlet by adding NO and SOinstrument inlet by adding NO and SO22
HH22SOSO44 is ionized by reaction with NO is ionized by reaction with NO33

¯̄

Low NO and SOLow NO and SO22 (6 and 300  (6 and 300 ppmvppmv) yields [HO) yields [HO22
+ + SS(RO(RO22)] )] == [ [HOHOxxROROxx]]
High NO and SOHigh NO and SO22 (0.25 and 5%  (0.25 and 5% v/vv/v) yields) yields
[HO[HO22]]
***We are looking into a N***We are looking into a N22 or O or O22 dilution dilution
scheme that would not require pure NO or SOscheme that would not require pure NO or SO22,,
and could potentially allow rapid back-to-backand could potentially allow rapid back-to-back
HOHO22 and  and HOHOxxROROxx measurements measurements



Response of Response of PerCIMSPerCIMS to RO to RO22 radicals radicals
R elative resp o n se o f R O 2 rad icals in  H O 2+R O 2 m o d e
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Response of Response of PerCIMSPerCIMS to RO to RO22 (cont) (cont)

R elativ e resp o n se o f R O 2 in  H O 2 o n ly m o d e
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Humidity Effect on Humidity Effect on PerCIMSPerCIMS
R elativ e S ig n al D ep en d en ce o n  H u m id ity
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TRACE-P Peroxy Radical dataTRACE-P Peroxy Radical data

About 4500 [About 4500 [HOHOxxROROxx] data points] data points
About 700 [HOAbout 700 [HO22] points] points
Typical uncertainties 2 x 10Typical uncertainties 2 x 1077 (1-2 pptv) + 30%, (1-2 pptv) + 30%,
but sometimes higher.but sometimes higher.
Measured [Measured [HOHOxxROROxx] during ] during intercomparisionsintercomparisions
#1 and #3; attempted [HO#1 and #3; attempted [HO22] during #2, but] during #2, but
instrument had not stabilized.instrument had not stabilized.



Data from P3 Flight #16Data from P3 Flight #16
T R A C E -P  F lig h t #16

24 M arch  2001, rev ised  cal.
Y o ko ta L o cal #2
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TRACE-P TRACE-P HOHOxxROROxx and HO and HO22
TRACE-P PerCIMS HOxROx and HO2

Radical Concentration, cm-3
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TRACE-P TRACE-P PerCIMSPerCIMS HO HO22/HO/HOxxROROxx
TRACE-P PerCIMS [HO2]/[HOxROx]

[HO2]/[HOxROx]
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TRACE-P HOTRACE-P HO22 Comparison #1 Comparison #1
T R A C E -P  In terco m p ariso n  #1
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TRACE-P TRACE-P HOHOxxROROxx  vsvs j*O j*O33*H*H22OO
TRACE-P PerCIMS HOxROx

j(O(1D))*[O3]*[H2O]
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Steady-State ModelSteady-State Model
Chemical P = L for OH, HOChemical P = L for OH, HO22, and RO, and RO22

Constrained by measured trace gas concentration thatConstrained by measured trace gas concentration that
appear in P and L terms (CO, NOappear in P and L terms (CO, NOxx, j-values, , j-values, HCsHCs,,
CHCH22O, peroxides,..)O, peroxides,..)
Simultaneously solved using iterative procedureSimultaneously solved using iterative procedure
Compare Compare ssss radical results with measurements radical results with measurements
Derive radical budgetsDerive radical budgets
Calculate Calculate ssss values for radical reservoir species values for radical reservoir species
Examine issues related to ozone photochemistryExamine issues related to ozone photochemistry



Analysis of TOPSE DataAnalysis of TOPSE Data

TOPSE Measured HO2+RO2
40-60 degrees latitude (rev 30 Aug 01)

Day of Year
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TOPSE Total HOxROx Source Rate
40-60 degrees latitude (rev 15 Aug 01)
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40 60 80 100 120 140

A
lti

tu
de

, k
m

0

1

2

3

4

5

6

7
4.0e+5

6.0e+5

8.0e+5 1.0e+6

1.2e+6

1.2e+6

1.0e+6

1.0e+6

1.0e+6

8.0e+5

8.0e+5

8.0e+5

6.0e+5

2.0e+5

4.0e+5

2.0e+5

0.0 
2.0e+5 
4.0e+5 
6.0e+5 
8.0e+5 
1.0e+6 
1.2e+6 
1.4e+6 

TOPSE Steady State HO2+RO2
40-60 degrees latitude (rev 30 Aug 01)

Day of Year
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TO P S E  S teady S tate H O 2/(H O 2+R O 2)

60-90 degrees latitude (rev 30 A ug 01)

[H O 2]/[H O 2+R O 2]
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SummarySummary
HOHOxxROROxx and HO and HO22 data available on the P3 data available on the P3
platformplatform
Can use these data to learn about radicalCan use these data to learn about radical
behavior, budgets and partitioningbehavior, budgets and partitioning
Will apply a simple steady-state model toWill apply a simple steady-state model to
examine roles of various processes thatexamine roles of various processes that
control radicals and precursorscontrol radicals and precursors
Use data to learn something about ozoneUse data to learn something about ozone
photochemistryphotochemistry
Examine role of uptake on cloud dropletsExamine role of uptake on cloud droplets
and aerosols on peroxy radical levelsand aerosols on peroxy radical levels
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